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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In an acrylic sol containing an acrylic polymer particle (I), a plasticizer (II), and a bulking agent (III) This particle (I) as a (a) 
component Methyl methacrylate, ethyl methacrylate, N-butyl methacrylate, i-butyl methacrylate, sec-butyl methacrylate, tert-butyl 
methacrylate, cyclohexyl methacrylate, At least one sort of methacrylate chosen from 2-ethylhexyl methacrylate (a-1). (b) At least 
one-sort methacrylate chosen from methyl methacrylate, ethyl methacrylate, and 2-ethyihexyl methacrylate as a component (b-1), 
Hydroxyethyl methacrylate, at least one sort of hydroxyl content methacrylate chosen from hydroxypropyl methacrylate (b-2), And it 
consists of at least two or more sorts of copolymerization nature monomer mixture chosen from at least one sort of unsaturated 
carboxylic acid (b-3) chosen from a methacrylic acid, an acrylic acid, an itaconic acid, and a crotonic acid at least. And primary particle 
structure of this particle (I) turns to the outermost part from a core of this particle (I), an acrylic sol percentage of all monomer 
components of this particle (I) excels [ sol ] in film formation nature and storage stability in which the (a) component has a multistage 
story or gradient mold structure which decreases continuously at a rate of (a) component / (b) component =70 / 30 - 30/70 (weight 
ratio). 

[Claim 2] In an acrylic polymer particle (I) the (a) component Methyl methacrylate, Ethyl methacrylate, n-butyl methacrylate, i-butyl 
methacrylate, sec-butyl methacrylate, tert-butyl methacrylate, Cyclohexyl methacrylate, 65 - 95 % of the weight (a-1) of at least one 
sort of methacrylate chosen from 2-ethylhexyl methacrylate, Methyl methacrylate, ethyl methacrylate, n-butyl acrylate, i-butyl 
acrylate, sec-butyl acrylate, tert-butyl acrylate, 0 - 30 % of the weight (a-2) at least of and a kind of acrylate chosen from 2-ethylhexyl 
acrylate, And an acrylic sol according to claim 1 characterized by consisting of 0 - 5 % of the weight (a-3) of a kind of unsaturated 
carboxylic acid chosen from a methacrylic acid, an acrylic acid, an itaconic acid, and a crotonic acid at least. 

[Claim 3] In an acrylic polymer particle (I) the (b) component Methyl methacrylate, 50 - 75 % of the weight (b-1) of at least one sort of 
methacrylate chosen from ethyl methacrylate and 2-ethylhexyl methacrylate, Hydroxyethyl methacrylate, 10 - 45 % of the weight (b-2) 
of at least one sort of hydroxyl content methacrylate chosen from hydroxypropyl methacrylate, And an acrylic sol according to claim 1 
characterized by being the mixture which consists of 5 - 1 5 % of the weight (b~3) of a kind of unsaturated carboxylic acid chosen from 
a methacrylic acid, an acrylic acid, an itaconic acid, and a crotonic acid at least. 

[Claim 4] An acrylic sol according to claim 1 characterized by a plasticizer (II) being a phosphoric ester system compound. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the acrylic plastisol which consists of an acrylic polymer particle, a plasticizer, and a 

bulking agent, and the acrylic organosol which added the organic solvent to this. 

[0002] 

[Description of the Prior Art] Current and the plastisol used widely industrially use as a principal component the vinyl chloride sol 
which a plasticizer is made to distribute polyvinyl chloride powder and a bulking agent, and is obtained, and what contains a pigment, a 
thermostabilizer, a foaming agent, a diluent, etc. by the use is still more common. This plastisol is used in various fields, such as an 
automobile, a carpet, wallpaper, a floor, and a coating. 

[0003] On the other hand, it has the serious trouble it not only becomes destruction of an ozone layer, and the cause of acid rain, but 
that the vinyl chloride sol related product made to generate hydrogen chloride gas at the time of incineration damages an incinerator 
remarkably, and generates harmful matter called dioxin further from the point of an environmental problem, and waited for the 
appearance of the plastisol replaced with a vinyl chloride sol in the various goods fields. 

[0004] The acrylic sol constituent is proposed by JP.55-1 61 77, B to this demand as a plastisol which does not generate hydrogen 
chloride gas at the time of incineration. When a general-purpose plasticizer like dioctyl phthalate is used using the acrylic polymer 
particle of a homogeneity presentation system, this has the high solubility to said particle, and since a viscosity rise of an acrylic sol 
breaks out in several minutes after mixing and it becomes impossible [ coating ], it cannot be used practically. Moreover, although what 
carried out copolymerization of the soluble low monomer component to acrylic polymer is proposed in order to improve the coating 
stability and storage stability of an acrylic sol, this has the trouble of being easy to carry out bleed out of the plasticizer to the paint 
film surface after hardening. Thus, although hydrogen chloride gas is not generated at the time of incineration, the present condition is 
that it cannot be satisfied with the conventional acrylic sol of practicality ability, such as storage stability of not thickening at the time 
of the storage for a coating property and several days. 

[0005] Moreover, in JP,6~25365,A, the plastisol characterized by making into a shell layer the copolymerization polymer of a plasticizer, 
the methyl methacrylate which has a plasticizer and non-compatibility for the styrene polymer which has good compatibility in a core 
layer and unsaturated carboxylic acid, and unsaturated alcohol is indicated. However, when the core layer and the shell layer have the 
double layer structure which consisted of two kinds of monomeric units from which compatibility with a plasticizer differs in this way, 
since compatibility with a plasticizer essentially runs short and the compatibility of the polymer of a core shell structure also runs 
short, within this polymer, the hardening paint film formed on high temperature and the gelation conditions of short-time heating tends 
to cause a layer separation phenomenon, and becomes weak. In making a cellular eel form with a foaming agent especially at the time 
of membrane formation, the defect of a gelation film becomes remarkable and becomes the paint film for which flexibility was extremely 
insufficient compared with a vinyl chloride sol product. Furthermore, although it is needed for the alternative plastisol for solving such a 
technical problem that calorific value equivalent to the vinyl chloride polymer which is originally fire retardancy is small, the present 
condition is that the polymer which has equivalent fire retardancy is not obtained. 

[0006] Then, although the method of blending an aluminum hydroxide and the flame retarder of an antimony system is used as a 
combination presentation of a plastisol in the field of the invention which attaches importance to fire retardancy, still sufficient engine 
performance has not been obtained. Moreover, although the attempt which transposes plasticizers currently used widely by the vinyl 
chloride sol, such as cheap dioctyl phthalate and JIISO nonyl phthalate, to the fire-resistant plasticizer of a phosphoric ester system is 
earned out. the good plastisol of a coating property, storage stability, and flexibility is not obtained in this case. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention is the plastisol which can use the fire-resistant plasticizer of a phosphoric 
ester system, its distributed stability over this plasticizer is good at the time of a room temperature, without generating hydrogen 
chloride gas at the time of incineration, and there is little viscosity change, it is easily dissolved and gelled at the time of an elevated 
temperature, and aims at offering the plastisol characterized by the ability of flexibility to form a good film, without the bleed out of a 
plasticizer arising. 
[0008] 

[Means for Solving the Problem] As a result of examining the above-mentioned technical problem wholeheartedly, when an acrylic 
polymer particle consisted of at least two or more sorts of monomer mixture and a weight ratio of two or more sorts of said monomer 
mixture considered as a multistage story or gradient mold structure of changing continuously, towards the outermost part in the 
primary particle structure from this particle core, this invention persons found out that the above-mentioned technical problem was 
solvable, and resulted in this invention. 

[0009] Namely, a summary of this invention is set to an acrylic sol containing an acrylic polymer particle (I), a plasticizer (II), and a 
bulking agent (III). This particle (I) as a (a) component Methyl methacrylate, ethyl methacrylate, N-butyl methacrylate, i-butyl 
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methacrylate, sec-butyl methacrylate, tert-butyl methacrylate, cyclohexyl methacrylate, At least one sort of methacrylate chosen from 
2-ethylhexyl methacrylate (a-1), (b) At least one-sort methacrylate chosen from methyl methacrylate, ethyl methacrylate, and 2- 
ethylhexyl methacrylate as a component (b-1), Hydroxyethyl methacrylate, at least one sort of hydroxyl content methacrylate chosen 
from hydroxypropyl methacrylate (b-2), And it consists of at least two or more sorts of copolymerization nature monomer mixture 
chosen from at least one sort of unsaturated carboxylic acid (b-3) chosen from a methacrylic acid, an acrylic acid, an itaconic acid, and 
a crotonic acid at least. And primary particle structure of this particle (I) turns to the outermost part from a core of this particle (I), 
percentage of all monomer components of this particle (I) is for the (a) component to have a multistage story or gradient mold 
structure which decreases continuously at a rate of (a) component / (b) component =70 / 30 - 30/70 (weight ratio). 
[0010] Hereafter, an acrylic sol of this invention is explained to details. An acrylic sol of this invention contains an acrylic polymer 
particle (I), a plasticizer (II), and a bulking agent (III), and is excellent in compatibility with a plasticizer, film formation nature, and 
storage stability. 

[001 1] A [(a) Component] (a) component has a plasticizer and good compatibility, and a plasticizer diffuses it with heating of 150 
degrees C or more, and it forms a gelation film easily, and is a component for fully holding after filrrHzing, so that a plasticizer may not 
be generated by bleed out. [ with high percentage in a core of this acrylic polymer particle (I) ] 

[0012] (a) A component a component indicates compatibility with a plasticizer to be contains at least one sort of methacrylate 
specifically chosen from methyl methacrylate, ethyl methacrylate, n-butyl methacrylate, i-butyl methacrylate, sec-butyl methacrylate, 
tert-butyl methacrylate, cyclohexyl methacrylate, and 2-ethylhexyl methacrylate in 65 - 95% of the weight of the range as a monomer 
group (a-1). These may use together and use one sort or two sorts or more, and especially methyl methacrylate is desirable. If in the 
case of an acrylic polymer particle (I) with few this monomer group (a-1) than 65 % of the weight an acrylic sol which comes to contain 
it is formed even if that particulate structure is a multistage story or the case where it changes continuously, bleed out of a plasticizer 
generates and is not desirable after membrane formation. Moreover, in the case of an acrylic polymer particle (I) to which a monomer 
group (a-1) exceeds 95 % of the weight, the storage stability of an acrylic sol which comes to contain this becomes poor and is not 
desirable. 

[0013] (a) As a component, in order to give the flexibility of a hardening film other than a monomer group (a-1), a monomer group (a-2) 
which becomes by specific acrylate may be mixed and used. Moreover, in order to adjust balance of compatibility with a plasticizer, and 
storage stability, a monomer group (a-3) may be mixed. A monomer group (a-2) is a component which gives the flexibility of a hardening 
film, are at least one sort of acrylate specifically chosen from methyl acrylate, ethyl acrylate, n-butyl acrylate, i-butyl acrylate, sec- 
butyl acrylate, tert-butyl/ acrylate, and 2-ethylhexyl acrylate, and can be contained in 0 - 30% of the weight of the range in the (a) 
component. Here, it becomes [ blocking resistance ] poor and is not desirable if a monomer group (a~2) is used exceeding 30 % of the 
weight. 

[0014] A monomer group (a~3) is the component which can be used in order that compatibility may be low and compatibility with a 
plasticizer may adjust balance with a good monomer group (a-1) to a phosphoric ester system plasticizer, are at least one sort of 
unsaturated carboxylic acid chosen from a methacrylic acid, an acrylic acid, an itaconic acid, and a crotonic acid, and, specifically, can 
be contained in 0 - 5% of the weight of the range in the (a) component. 

[0015] The high (b) component of percentage in the outermost part of [(b) Component] acrylic polymer particle (I) is a component 
which shows a plasticizer and non-compatibility, and is a component which does not dissolve in a plasticizer at a room temperature, 
but is characterized by storage stability in a sol condition being good. In order to raise the storage stability of this sol condition, it 
becomes so good that there are many (b) components with low plasticizer and compatibility, but it is necessary to copolymerize many 
percentage of the (b) component with high compatibility with a plasticizer continuously or gradually as it goes to an acrylic polymer 
parjticle (I) core, in order that a plasticizer may carry out bleed out, if will mix with a plasticizer and will prepare an acrylic sol, if many 
[ too ], and it applies and heats and membranes are formed, (b) A component specifically becomes by three sorts of monomer groups 
of - (b-3) shown below (b~1). 

[0016] A monomer group (b-1) is a component which gives membrane formation nature and flexibility, and can contain at least one sort 
of methacrylate specifically chosen from methyl methacrylate, ethyl methacrylate, and 2-ethylhexyl methacrylate in 50 - 75% of the 
weight of the range. In the case of an acrylic sol in which a monomer group (b-1) contains acrylic polymer particles (I) fewer than 50 % 
of the weight, membrane formation nature at the time of heating becomes poor, and it is uniform, and since it not only cannot form a 
film^with smooth nature, but compatibility with the (a) component runs short, the compatibility of the (a) component and the (b) 
component falls and the flexibility of a paint film serves as a defect. Moreover, in the case of an acrylic polymer particle (I) to which a 
monomer group (b-1) exceeds 75 % of the weight, the storage stability of an acrylic sol which becomes easy to dissolve in a plasticizer 
and is obtained serves as a defect. 

[001 7] A monomer group (b-2) is a component which shows a plasticizer and non-compatibility, and can contain a kind of hydroxyl [ at 
least ] content methacrylate specifically chosen from hydroxyethyl methacrylate and hydroxypropyl methacrylate in 10 - 45% of the 
weight of the range. In the case of an acrylic sol containing an acrylic polymer particle (I) with few contents of a monomer group (b-2) 
than 10 % of the weight, in order that dissolution of polymer may occur at a room temperature, in storage stability in a sol condition 
becoming poor and exceeding 45 % of the weight, since compatibility with a plasticizer of an acrylic polymer particle (I) obtained runs 
short and a defect of membrane formation nature at the time of heating and Tg fall, the blocking resistance of a hardening film runs 
short. When fall prevention of Tg and the blocking resistance of a hardening film are especially taken into consideration, it is desirable 
to use in 20 - 35% of the weight of the range. 

[0018] A monomer group (b-3) is also the component which shows a plasticizer and non-compatibility, and can contain one sort of 
unsaturated carboxylic acid specifically chosen from a methacrylic acid, an acrylic acid, an itaconic acid, and a crotonic acid in 5 - 15% 
of the weight of the range. In the case of an acrylic sol with few contents of a monomer group (b-3) than 5 % of the weight, storage 
stability is poor, and in the case of more acrylic sols than 15 % of the weight, since Tg becomes high too much, the flexibility of a 
hardening film runs short. Moreover, when storage stability and the flexibility of a hardening film are taken into consideration, 8 - 12% of 
the weight of especially a range is desirable. 
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[0019] Although molecular weight of an acrylic polymer particle (I) which consists of a [acrylic polymer particle (I)] (a) component and a 
(b) component changes with uses of an acrylic sol of this invention, it is desirable that it is the range of 10,000-2,000,000 in weight 
average molecular weight. [ which is used for an acrylic sol of this invention ] An acrylic polymer particle obtained when weight average 
molecular weight was smaller than 10,000 is in orientation which becomes easy to dissolve in a plasticizer, and it is in orientation it to 
become difficult to manufacture an acrylic polymer particle by emulsion polymerization when weight average molecular weight is larger 
than 2,000,000, and since the heating membrane formation nature of an acrylic sol obtained falls, it is not desirable. 

[0020] Moreover, primary particle structure of an acrylic polymer particle used by this invention satisfying opposite engine performance 
of storage stability in a room temperature of an acrylic sol of this invention, and the ease of gelation at the time of heating membrane 
formation, it is the purpose which raises the compatibility of both components of the (a) component and the (b) component, and is 
changed from this particle core multistage-wise or continuously toward the outermost part. An acrylic polymer particle specifically 
makes low gradually concentration of the (a) component with high plasticizer and compatibility as it goes to the outermost part from a 
core, and it is made to change continuously or in multistage story so that it may become high gradually as concentration of the (b) 
component with low compatibility with a plasticizer is tended toward reverse from a core at the outermost part. 
[0021] [A manufacture method of an acrylic polymer particle (I)] 

[0022] Although a manufacture method of an acrylic polymer particle (I) used for this invention is not limited especially if percentage of 
a configuration unit which the particulate structure becomes from a specific monomer towards a core to the outermost part serves as 
a multistage story or structure of change continuously, its emulsion-polymerization method is desirable at especially a point that an 
emulsion containing an acrylic polymer particle (I) is obtained efficiently. An acrylic polymer particle (I) of this invention is obtained by 
solidifying and drying an emulsion containing an obtained acrylic polymer particle (I) by for example, the spray-drying method, acid, or 
salting-out. 

[0023] In an acrylic polymer particle (I) used for this invention, in order to make the above gradient structures form, it is desirable to 
perform a polymerization, using the aforementioned (a) component and the aforementioned (b) component, and changing these blending 
ratio of coal multistage-wise or continuously. What is necessary is to carry out by semi batch or whole-quantity monomer dropping, to 
combine a dropping method with other phases or the primary structure of an acrylic polymer particle continuously made into the 
purpose, and just to specifically change a presentation ratio of each dropping monomer, in order to acquire a multistage story or 
structure of changing continuously of an acrylic polymer particle (I) according to an emulsion polymerization. 
[0024] the time of dividing into five steps, using the (a) component and the (b) component as an example of a multistage story 
polymerization, and a monomer being dropped, and performing a polymerization — percentage (weight ratio) of the (a) component / (b) 
component — 1 — step: 10 / 0 - 9/1 (weight ratio) 

two step: — 7/[ 8/2 - ] 3 third stage: — 4 / [ 6/4 - ] 6 four-step: — 2 / [ 3/7 - ] 8 five-step: — if it carries out like 1 / 9 - 0/10 and 
half-a-sum rate dropping is performed, percentage can obtain an acrylic polymer particle (I) which has gradient mold primary particle 
structure of (a) component / (b) component =56 / 44 - 44/56 (% of the weight). 

[0025] In order to give good membrane formation nature by such heating, and good plasticizer maintenance, membrane formation 
nature and bleed out-proof nature become good so that there are many loadings of the (a) component with high plasticizer and 
compatibility, but when there are too many (a) components, when it mixes with a plasticizer, polymer dissolution will start, gelation will 
take place to an increment pan in viscosity, and the storage stability of an acrylic sol will become a defect. Therefore, it is necessary 
to copolymerize many (b) components with low compatibility with a plasticizer continuously or gradually as it goes to the outermost 
part from a core of an acrylic polymer particle (I). 

[0026] It is desirable still more desirable that it is 0.1-100 micrometers in an aggregated particle which a primary particle and/or a 
orimary particle condensed from a point of balance of heating membrane formation nature and storage stability, and particle diameter of 
this acrylic polymer particle (I) is 3-30 micrometers. When this particle diameter is too large, diffusion of a plasticizer becomes poor at 
the time of heating membrane formation, and it is in orientation for perfect gelation not to take place. Moreover, when particle diameter 
is too small, it is in orientation which becomes inadequate [ the storage stability of an acrylic sol ]. Then, it is desirable to double with a 
military requirement and to optimize particle diameter. 

[0027] A weight ratio of a monomer group (a-1) of these (a) components, a monomer group (a-2), and a monomer group (a-3) is the 
flexible point of heating membrane formation nature and a hardening film, and it is desirable that it is (a-1)/(a-2)/(a-3) =65-95/30 / 5 
[% of^the weight). [ 0-30 ] [ 0-5 ] It is (a-1)/(a-2)/(a-3) =70-95/30 / 2 (% of the weight) especially preferably. [ 4-30 ] [ 0-2 ] 
.0028] A weight ratio of a monomer group (b~1) of these (b) components, a monomer group (b-2), and a monomer group (b-3) is the 
joint of the storage stability of an acrylic sol, and it is desirable that it is (b-1 )/(b~2)/(b-3) =50-75/45 / 15 (% of the weight). [ 10-45 ] 
; 5-15 ] It is (b-1)/(b-2)/(b-3) =55-65/35 / 12 (% of the weight) especially preferably. [ 20-35 ] [ 8-12 ] 

.0029*] Although percentage with the optimal (a) component and (b) component changes in an acrylic polymer particle (I) of this 
nvention with selections of a monomer to mix If purposiveness ability, such as compatibility with a plasticizer, the film formation nature 
of an acrylic sol of this invention, and storage stability, is taken into consideration no matter it may be what particulate structure (a) A 
nultistage story or gradient mold structure which decreases continuously has the desirable (a) component at a rate of a component / 
b) component =70 / 30 - 30/70 (weight ratio). If percentage (weight ratio) of this (a) component forms an acrylic sol which comes to 
:ontain acrylic polymer particles fewer than 30 % of the weight, bleed out of a plasticizer will occur, and, in the case of an acrylic sol 
vith less percentage (weight ratio) of the (b) component than .30 % of the weight, dissolution of polymer by plasticizer will arise, and a 
iefect of storage stability by a viscosity rise and gelation of an acrylic sol will arise. 

0030] Although especially a plasticizer that is the (II) component of this invention is not limited, in order to usually give fire retardancy 
equivalent to a vinyl chloride sol, phosphoric ester system plasticizers, such as triphenyl phosphate, tricresyl phosphate, tree (2- 
ithylhexyl) phosphate, and 2-ethylhexyl diphenyl phosphate, should just be used for it. 

0031] As for the amount of plasticizer (II) used used for this invention, it is desirable that it is the 50 - 500 weight section to the 
jcrylic polymer (particle I) 100 weight section. When there is less amount of this plasticizer used to the (I) component 100 weight 
section than 50 weight sections, viscosity of an acrylic sol may become high and may become impossible [ coating ], in [ than the 500 
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weight sections ] more, a content of a plasticizer increases too much and a hardening paint film made to gel is in orientation in which a 
plasticizer becomes easy to carry out bleed out. 

[0032] A bulking agent (III) used for this invention will not be especially limited, if it is the component which increases the quantity of an 
acrylic sol and can give concealment nature by coloring. As this example, a calcium carbonate, PARAITA, clay, colloidal silica, mica 
powder, diatomite, a kaolin, talc, Pentona Ito, glass powder, sand, an aluminum oxide, an aluminum hydroxide, an antimony trioxide, a 
titanium dioxide, carbon black, metal soap, a color, a pigment, etc. are mentioned. These can be used as one sort or two sorts or more 
of mixture. Especially, preferably, it is the purpose which increases the quantity of an acrylic sol, and a calcium carbonate, a titanium 
dioxide, etc. are mentioned. 

[0033] As for an operating rate of a component used for this invention (III), it is desirable that it is the 50 - 500 weight section to the 
acrylic polymer (particle I) 100 weight section. This amount used is in orientation which various engine performance of an acrylic sol 
stops being able to discover easily in being fewer than 50 weight sections to the acrylic polymer particle 100 weight section, and in 
[ than the 500 weight sections ] more, it is in orientation for viscosity of an acrylic sol to become high too much. 

[0034] Mineral turpentine etc. can be added to an acrylic sol of this invention as a diluent other than an above (I) - (III) component, and 
it can also consider as an organosol. Furthermore, according to the purpose, various kinds of additives, such as an adhesion promoter, 
a leveling agent, a tuck inhibitor, a release agent, a defoaming agent, a foaming agent, a surfactant, an ultraviolet ray absorbent, 
lubricant, a flame retarder, and perfume, can be blended. 

[0035] An acrylic sol of this invention can be used as a charge of molding material used by charge of a coating material used with brush 
painting, a spray coating method, a DIP coating method, a knife coating method, the roll coating method, the curtain flow coating 
method, an electrostatic coating method, etc., the DIP molding method, the cast molding method, the slash molding method, the low 
TESHONARU molding method, etc., in order to apply for various uses. 

[0036] Although it comes out that a range whose gel formation temperature is 100-260 degrees C, and the processing time form in the 
range for 30 seconds - 90 minutes, a hardening paint film which is made to gel using an acrylic sol of this invention, and is obtained 
chooses conditions of this range suitably with the presentation of an acrylic sol, and should just perform them. Moreover, printing, 
embossing, and foaming processing can also be performed to a hardening paint film obtained depending on a use. 

[0037] An acrylic sol of this invention can be applied to a coating, ink, adhesives, a binder, a sealing agent, etc., and can be applied also 
to casts, such as miscellaneous goods, a toy, industrial components, and an electrical part. Moreover, if it applies, for example to paper, 
cloth, etc.. wallpaper, artificial leather, matting, a medical-application sheet, a tarpaulin, etc. can be obtained, and if it applies to a metal 
plate, it can consider as an anticorrosion nature metal plate. 
[0038] 

[Example] Hereafter, this invention is explained to details using an example. However, the section in an example shows the weight 
section. 

[0039] [The evaluation method] 

[0040] <the engine performance of an acrylic sol> — viscosity change: — the viscosity (25 degrees C)/initial viscosity after neglect 
(25 degrees C) were measured with E mold viscometer of Tokyo Keiki Co., Ltd. for six days. 

O <2.0** — 2.0 - 3.0x — >3.0 storage stability; after preparing the acrylic sol and leaving it for six days at 25 degrees C t it applied to 
the base material by the knife coating machine, and coating nature was evaluated. 

O — Coating possible ** — It thickens by partial gelation and coating is difficulty x. — Gelation advances and coating is violently 
impossible for thickening. [0041] <the engine performance of a hardening paint film> — non-bleed out nature: — after forming a 
hardening paint film, viewing estimated the bleed out condition of a plasticizer on this paint film surface after 10 degrees C and one- 
week maintenance. 

O Paint film homogeneity with bleed out of bleed-out-less x — plasticizer of — plasticizer : viewing estimated the condition of the 
hardening paint film after burning for 45 seconds at 200 degrees C. 

O -7 Paint film ** with good and smooth gelation of a sol — Paint film x in which a part of gelation of a sol is poor, and irregularity is - 
- After gelation of a sol was poor and formed the paint film flexibility:hardening paint film with much irregularity, it bent 180 degrees and 
viewing estimated the condition of this paint film. 
O — Crack-less x — Those with a crack [0042] [Example 1] 

The 1(a) Preparation of component (al)] methyl methacrylate 270 section, the n-butyl acrylate 30 section, and the polyoxyethylene 
nonylphenyl ether (Kao Corp. make; many name-of-article emulgen 905) 6.0 section were mixed, and the 306 sections were prepared as 
a (a) component (al). 

[0043] The [(b) Preparation of component (b1)] methyl methacrylate 210 section, the 2-hydroxyethyl methacrylate 60 section, the 
methacrylic-acid 30 section, and the dialkyl sulfo sodium-succinate (Kao Corp. make; trade name : Pelex OTP) 6 section were mixed, 
and the 306 sections were prepared as a (b) component (bl). 

[0044] The pure water 1110 section, the polyoxyethylene nonylphenyl ether (Kao [ Corp. ] make; trade name: emulgen 910) 15.0 
section, and the potassium persulfate 0.9 section were supplied to [manufacture [ of an acrylic polymer particle ] (6 division dropping 
polymerization)] 5 I. 4 opening flask, and the temperature up was carried out to 70 degrees C among nitrogen-gas-atmosphere mind, 
stirring by 130rpm. Next it was dropped into said flask which carried out the temperature up, having monomer covered [ which mixed 
5/12 amount of a component (al) and 1/12 amount of a component (b1) which were prepared beforehand ] it for 30 minutes, and held 
for 30 minutes, and the emulsion polymerization of a first stage eye was performed. Next, by making into a seed particle the particle 
which carried out the polymerization to the first stage eye, dropping and maintenance were repeated from the 2nd step to the 6th step 
on the conditions shown in a table 1. the emulsion polymerization was performed, and it held for 1 hour. Furthermore, the temperature 
up was carried out to 80 degrees C, the emulsion polymerization was ended after 1-hour maintenance, and the opalescence emulsion 
(35.1% of solid content) was obtained. 
[0045] 
[A table 1] 
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[0046] The obtained emulsion was set as the chamber inlet temperature of 120 degrees C, the chamber outlet temperature of 80 
degrees C f and atomizer rotational frequency 25000rpm using the spray dryer (trade name:; by the Okawara-ized ** machine company 
L- 9 molds), spray drying was performed and fine-particles-ized, and the acrylic polymer particle with a mean particle diameter of 21 
micrometers was obtained. Then, as a result of observing this obtained particle with an electron microscope (JEOL Co., Ltd. make), the 
primary particle 1 micrometer or less condensed, and the spherical particle around 21 micrometers was formed. Next, the tricresyl 
phosphate 80 section, the calcium-carbonate (product made from Takehara Chemical industry; trade name : neo light SP) 70 section, 
and the MINERARUTA ** N 10 section were added to the acrylic polymer particle 100 obtained section, and the acrylic sol was 
obtained. 

[0047] As a result of carrying out physical-properties evaluation of this sol, the viscosity (25 degrees C) after leaving initial viscosity 
for six days at 5100cps and 25 degrees C was 6600cps, and its storage stability was enough practically. Used the knife coating machine 
for the tin plate, and applied to 1 00-micrometer thickness, and heat this sol for 60 seconds, it was made to gel at 200 degrees C, and 
the uniform hardening paint film was obtained. Even after holding this hardening paint film for one week at 10 degrees C, there was no 
bleeding of a plasticizer, and the compatibility with a plasticizer was good. Moreover, even if it bent this hardening paint film 180 
degrees, there is no generating of a crack and it had sufficient flexibility. 

[0048] The acrylic polymer particle was obtained by the same method as an example 1 except carrying out by the presentation ratio 

shown in examples 2 and 3 and the [examples 1-4 of comparison] table 2. 

[0049] 

[A table 2] 
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[0050] The cable address in a table is as follows. 

MMA : methyl methacrylate EA : Ethyl acrylate nBA : Normal butyl-acrylate 2HEMA:2-hydroxyethyl methacrylate HPMA: Hydroxypropyl 
methacrylate [0051] Next, the hardening paint film was obtained like the example 1 using an acrylic sol and this except using 2- 
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ethylhexyl diphenyl phosphate as a plasticizer. These evaluation results are shown in a table 3. 



0052] 
'A table 3] 
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[0053] Since the example 1 of a comparison had few total amounts of a component (a1), the bleed out of a plasticizer generated the 
hardening paint film which what has the good storage stability of an acrylic sol gelled. Since the example 2 of a comparison had few 
total amounts of a component (b1), the plasticizer— proof nature of an acrylic polymer particle ran short, dissolution of an acrylic 
polymer particle started at the room temperature, the viscosity of an acrylic sol rose, and storage stability became a defect. Since the 
example 3 of a comparison had too few amounts of MMA in a component (a1), the compatibility of an acrylic polymer particle and a 
plasticizer ran short, and the bleed out of a plasticizer generated the gelled hardening paint film. Moreover, in the example 4 of a 
comparison, since there were too few amounts of 2HEMA(s) in a component (b1), dissolution of an acrylic polymer particle started at 
the room temperature, the viscosity of an acrylic sol rose, and storage stability became a defect. 

[0054] Except the monomer mixture which mixed 1/6 amount of the [example 5 of comparison] component (a1) and 1/6 amount of a 
component (b1) being equally dropped from the 1st step to the 6th step, respectively, the same means as an example 1 performed the 
emulsion polymerization, the acrylic polymer particle without gradient mold presentation structure was obtained, and the acrylic sol was 
prepared. And the hardening paint film was obtained like the example 1 using the obtained acrylic sol and this. This evaluation result is 
shown in a table 3. 

[0055] [Example 6 of a comparison] The pure water 1251 section, the polyoxyethylene nonylphenyl ether (Kao Corp. make; trade name : 
emulgen 910) 8.5 section, and the potassium persulfate 1.0 section were supplied to 51. 4 opening flask, and the temperature up was 
carried out to 70 degrees C among nitrogen-gas-atmosphere mind, stirring by 150rpm. Into this, as a dropping monomer of the 1st 
step, whole-quantity dropping was carried out over 2 hours, the component (a1) which mixed the methyl methacrylate 270 section, the 
n-butyl acrylate 30 section, and the dialkyl sulfo sodium-succinate (Kao Corp. make; trade name : Pelex OTP) 5 section was held for 
further 1 hour, and the polymerization of the seed particle was carried out. Next, as outermost monomer mixture, whole-quantity 
dropping was carried out over 2 hours, and the component (bl) which mixed the methyl methacrylate 210 section, the 2-hydroxyethyl 
methacrylate 60 section, the methacrylic-acid 30 section, and the dialkyl sulfo sodium-succinate (Kao Corp.; trade name : Pelex OTP) 
5 section was held for further 2 hours, and the temperature up was carried out to 80 degrees C, it held for 1 hour, the seed 
polymerization was ended, and the emulsion of the polymer particle content which has the two-layer structure of a core shell mold was 
obtained. Same combination was considered as the example 1 at the acrylic polymer particle which fine-particles-ized the obtained 
emulsion like the example 1, and obtained it, and the acrylic sol was created. 

[0056] It did not become a film with the opaque and completely uniform gelation film of what has storage stability good [ the obtained 
acrylic sol ], but layer exfoliation was carried out partially. Moreover, when a gelation film was bent at 180 degrees, the fine crack 
occurred and flexibility was insufficient. 

[Effect of the Invention] Thus, without the acrylic sol of this invention generating hydrogen chloride gas at the time of incineration, by 
using the fire-resistant plasticizer of a phosphoric ester system, the plastisol and organosol which can give fire retardancy and can be 
equal to practical use can be obtained, and the industrial meaning is size. 

[Translation done.] 
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7 

(i) ^>*«»fcL<ttii*wic»t-ra 
ii*/^-iT-em\ iBT*jfeS:fliia»fcL<«iig 

[0 0 2 4] *»M^ft*«£LTtt, (a) 

(b) fiR^Srffll^TSapiJc^tt-C^e/^— Sr»TL 
XM&Zftomz^ (a) (b) /£#(Dlft£it^ 

(fiiit) Sr. 10 
-Si : 10/0-9/1 (S*Jfc) 
Zll&g : 8/2-7/3 
: 6/4-4/6 
El^g : 3/7-2/8 
3ES @: 1/9—0/10 

(OJ:5KLT* 3£»W«T*fTX.tf, «l«Jfc*d* (a) 
/*#/ (b) ^=5 6/4 4-4 4/5 6 (fi3%) 

iSfrP ( I ) S:)l5:i«^. 

[0 0 2 5] w©J:5*JDjfttcJ:5^#/ifiKRtti: % A 20 
#fc ^T9l£iJf£t$ Sr 5 » (C , i: ffi j£tt<7) 

ffii^ (a) *»oE^**«*ir^a, fiKBttt. »^y-K 

<ttai»w^5jai#ji:^tB*tt^fsv ,k (b) /£#£^< 

[0 0 2 6] ~<7>T ^ y /Ul^ftfi^ (I) COfe^ 30 

100/im-C*5:tW4L<, £ <blCif* L < 3 
-3 0 u mt*5c wOtt^S^^^iaSfSi. JnJRjS 

[0 0 2 7 ] -ftp, (a) fiJ^/T-Sfa-l), 40 

a*ji«itavffiftfflt«>^r«tt^j*c-e, (a-D / ( a -2) 

/ (a-3) = 6 5-95/0—30/0 — 5 
"e*>SZtWSLV\ **(CiT£ L< fi, (a-l) / (a 
-2) / (a-3) = 70-95/4 — 30/0 — 2 (fift 

[0 0 2 8] rtlb (b) /£#c0^r/-e — #(b-lh ^ 
/-^-t¥(b-2), St>*^-y^ — »(b-3)60fifl:Jt^fi, T 
^ y /U'//K7D»?iKS^ttC0^"e, (b-l) / (b-2) / 

(b-3) = 5 0-7 5/10-45/5-1 5 (H 50 



SS¥9- 7 7 9 5 0 
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%) t*5^t3j«ffiU^ «Mc#SL<li % (b-l) 
/ (b-2) / (b-3) =55 — 65/20 — 35/8—1 
2 "efcS 0 

[0 0 2 9] *3§^<7)T * V^m^WT- ( I ) Iwfcl^ 

(a) fig^t (b) *»o*is*«fifcjt*tt, m& 

(a) /&#/ (b) ^= 7 0/3 0-3 0/7 0 (fi 

**) ?>#i^-e (a) &&&&&t&t>L<ttimmbi£m 

'>t5^7^xy hS«ig^8S Lt\ ^oo (a) 

(Dffif&itm (Sftit) *3oi*%±D / M^r^y/i' 
■siai^j^yy - kt* h^Mu (b) 
v ^(oms^te, -*jmmz£z>tfv -?—<Dmm&±c 

yyu>^/u^tt*±#^/Hb^J:6»JKft*tt 
[0 0 3 0] *3§9!tf> (II) fiR»-C*>5^rai#J«±, «Ftd 

^x^oi— K h y — (2 -^^vw^iwu) ^x^^ 

[oo3i] ^ig^tcffl^spiaiffl (id (D&mmiL 

T? y^***«C^- (I) 10 011^1X5 0- 

5ooii«tt?*5^iis»iLv\ wOnrai#j(^affl 

(I) ric^l 0 0aSg&{C*tLT5 0**«BJ:9^ 

[0032] (in) i3\ r^y 

y^. s«±, ^r^-yv, 

tihlt, l«Xli2f H±wl^«i: Ltfflv^Sctis 
t#5o «Fl-»iL<fi. y^^SrffS-rsiW 

[0 0 3 3] (III) ^(Ottffltt-S' 

tt, r^y/ufi^^s^ (i) iooittoLt5 
0-500 Sift tfc 5 1 1 ^#4 u i\ rcof^ffifiTi^ 
y /^a^f*^T- .1 0 0fifigf$(;:*t-LT 5 Ofil^J; 



( 6 ) 
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[0034] *ws\<r>Tt y/uyvna±, mm ( i ) — 

(III) rt^flXfclc, #**Ji: LT«x.tf, %*=7>\s5 
ih»L «St#h rHteah 3Ste#k jKftjRigi 
[0035] ««07 ? y /U'//utt#«ffl^-ci«ffli- 

ft. *9 j/ v-^^e— /ur>f cz— t^— ->3 "^-/u^e- 

[0036] ^p^cot^ y/uy/usrfflt^ry/WfcS-a: 
r»e>ix5B!{baH[tt, y/wBric»aw« 100-260 

«=SriBS:a«?LTfTX.tfJ:t^o JioTfi. 
[0 0 3 7] *^7^y/U//Hl ft£K -Y^3r % 

[0 0 3 8] 30 

5 0 fit. Hlfi«^OjB5{iaa:«fBS:*-t- 0 
[0 0 3 9] [if ffi^ffi] 

[0040] <r * y /u v/yucottfig) 

tt*3Eft : 6 Bfffitf^M (2 5 C C) /WJBtt* 
(2 5t) £\ jgjHf+S (ft) ©Eitt«tH^<t9 8l3l 
Lfco 

0---<2. 0 

A*-- 2. 0-3. 0 

X > 3. 0 40 
8r/^^^tt ; T * V /^//u&wmLX 2 5°CX6 HNIft 

ffiLfco 
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[0041] <fj!{bi£J!l©t£f£> 

htt : afkJWRSr^Lfctt, 1 0t, 
1 iimfi^«a>ttlURSS(c pTSIMoy y - KT » htt 

0-""6ISI^J(0^y- hftL 

mtmm&vtm* a w^xtm Ltz 0 

x •■•>//Koy/Wb^^FAT*[yidi(7)#v^flS 

pTiUtt: «fkJWIIS:»«Lfca, l 8 0«HfO*«fT. 

x — ^ 9 .y^fcO 
[0 0 4 2] 1 ] 

[ ( a ) ( a 1 ) (DSBJS] > ^yu^ * * y h 2 

7 0g|5 N n-^yUT^ y U— h 3 0g&, ;}? y ^ >-n 

fi^y;^7x^x-f/p (7Ex (t»o £t ; ISiSi£ 

xvyuyy9 0 5) 6. 0S«^L, (a)/£#i:L 
T (a 1) 3 0 6SBSr8B«Lfco 

[0043] [(b) Jj»(bl) * ^vU> * 

^ y h2 10Stf, 2-t KP^'>xf;M^^!iI/ 

h y *a (TEX («) » ; SpM : 
OTP) 6»«T*frU (b) ^Sc^irLT (bl) 30 

[0 0 4 4] [T * y ^S^»«C^(7)«Jg ( 6 ^fiJffiT 
J^aO ] 5 y y h 40P77^^C, 1110 
gP, ^y t^rv'xf-L/y/^;l/7xn/l'X- ^/U (^^ 

(ttO »L ;Wo«:x7/^>9 10) 15. 0 £Jk 
igffit^^y^^O. ^#(3^, 13 

0 r pmt?«j*lW?) 7 OtlCWLfc. SclC, ^» 
iaSaL7"ci7jc^ (a 1) ©5/1 2Xkf£ft (b 1) ©1 

-©B^fUbS^SrfTo/io ftic, m-^@{-fi^L/-c 

I6^@^T'1T • f*^?r^«9i§LTfLfbS^^fTi/\ 
l^fflftfifLfc, 8 0°C(c#^LT1B^^«Rp 

ILfbfi^Sr^TL. ILefex-7/u^ 3 > (@^3 

5. 1%) «r#fc a 
[0 0 4 5] 

[Sell 



( 7 ) 
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( a 1 ) 


(hi) 


« r u iai 




m i © a 


5/12 


1/12 


3 0 » 




» 2 © a 


3/12 


1/12 


3 0 » 


3 0 # 


^ 3 © a 


3/12 


2/12 


30^ 


3 0 # 


» 4 a a 


1/12 


2/12 


3 0 


3 0 » 


# 5 © u 




3/12 


3 0* 


3 0^ 






3/12 


3 0 


3 n ft 



[0 0 4 6] fl6tif:xv/k> 3 y^^/u- K9>f -Tr 
- (*JIIWfbX«tt« ; j5o n a£ : L-8I) SrfflV^T^ 
-y >'<— AP^Jlt 1 2 0°C, ft^-ttlPiW8 0 20 
T IUCft2 5 0 0 0 r pmlC^L, Pft 

(fflSffc^I* (1*) m ; : *^-f hSP) 7 

os, ^*"7Ji>9—' <> i os^ox.tr^ y A-yvi^ 

f#/^o 30 
[0 0 4 7] ZtD^S/WfatiEgfm&LtimMk* iWJHtt* 



(4 5 100 c ps, 2 5X:T?6 
(2 5°C) (46 6 0 0 c p s T*fo 9 . *?»^5£ttl42lffl 

— ^ — £rfflV>T 1 0 0 v mffld^ftJL, 2 0 0°Ct6 0 

«{k»Bif4 i o°ct i jiiBtswpLfcafcpraiffj^^y — 

608S{tS^/Kt4 1 8 OJSJFf 0 ftlfTfc* 9 y ^0**«4ft 
[0 0 4 8] [JlJSfliJ 2 , 3 , Itmm 1 ~ 4 ] 2 

[0 0 4 9] 
[$2] 





t ? < wt. «) 








( a )/( h ) 


3Sifc#j i 


al 


NIIA/nBA 
9 0/10 


bl 


MMA/2HEM A/H A A 

70/ 20 / 10 


5 0/50 


3?ft#J 2 


a2 


MKA/nBA / M A A 

85/ 13/ 2 


b2 


HMA/2HEMA/MAA 

60/ 30 / 10 


5 0/50 




a3 


IXA/nBA/£A 

80/ 5/ 15 


b3 


HI A/ HPMA/UAA 

70/ 20 / 10 


4 0/60 


tt##J 1 


al 


MMA/nBA 

9 0/1 0 


bl 


HMA/2HEMA/HAA 
70/ 20 / 10 


2 0/80 


it«#J 2 


al 


HHA/nBA 
9 0/10 


bl 


MA/2HEMA/HAA 

70/ 20 / 10 


7 5/25 


JtttW 3 


a4 


MMA/nBA 

5 0/50 


bl 


MMA/2HEMA /MAA 
70/ 20 / 10 


\ 0 / B 0 


Jt« W 4 


a5 


M M A / n B A 

8 0/20 


b4 


HIA/2HEMA/HAA 
85/ 5 / 10 


4 0 / B 0 


5 


al 


UU/nBA 
9 0/1 0 


bl 


1IMA/2HEMA/KAA 

70/ 20 / 10 


5 0/50 


Jt « « 6 


al 


HMA/nUA 

9 0/10 


bl 


H K A/2 HEKA/MA A 

70/ 20 / 10 


5 0/50 



[0 0 5 0] 9e«£cDI8&-$§-(4, i^ToOii t9 TctbOc 
MM A : ^-/U^ ^ 'J U- f> 
Ii A : xf/l/T ? ij U — h 



n B A : ./ ;UvyU-/f/U7 ^ y U — h 
2 H EMA : 2 - t KP^*>if/M ^ ^ y U — h 
50 H PMA : t Ko^r^n tVU^ ^ ^ y u — h 
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[0 0 5 1 ] *im&k lT2-xf;^ **/>V*J 
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[0 0 5 2] 
[3t3] 



















pj $| ft 


i 


O 


o 


o 


o 


o 


ftfffl 2 


0 


O 


o 


o 


o 


*«« 3 


o 


O-A 


o 


o 


o 


1 


o 


o 


X 


A 


X 


2 


X 


X 


o 


O 


o 


itttm s 


O 


o 


X 


A 


X 


Jfc*« 4 


X 


X 


O 


O 


O 


ifc**f 5 


X 


X 


O 


O 


O 


ifc«« 6 


O 


O 


X 


A 


X 



[0 0 5 3] ItKWltt, f&ft (a 1) (D h — ffrmifi 
£Lfc 0 lt«^j2(i, (b 1) ©h-?;HjJS'>/i 

v\ *»-cr* y o , r^y 

(fcM3t± % (a 1) *^MMAOi^/>4t¥5t 

Jto J**fcffl 4 (bl) *p(D 2 H EMA 

[0 0 5 4] [JttRMS] (a 1) c0 1/6*£/£ 

55- (bl) co l/6M^Lf:^yv-^^ ft 
iai^6*6ftl* T^n^ti^^icrSTi- 5 

[0 0 5 5 ] [Jttfc0»J6] 5!i7h/l/C04OP77Xn 
id, ^^tc 12 5 1 ^y t^ryxf l/y;^7xr. 

r/u (ft) $a ; m&^tx : xv/^yg 1 

0) 8. 5 SB, ifl«t»*y^^l. OSBSr&AU 
#[SM^, 1 5 0 r p mtlftLW^ 7 0 C C(C#7^L 



^^^yi/-h 2 7 0l n - Zf^/VT ^ y h 3 0 

$15, j/7/^/^3/^»t^y^ (TEbe (1*) 

®{ ; ffip a D £ : ^l/y ^XOT P) SSBSra^Lfcric^ 
(a l) Sr2«FB^i-C±*jBTL, ^IciffiS^ 

^ftiLT, y U— h 2 1 0 Sf5. 2-tK 

cz v-n^vi,^ ^ ^ y h 6 0 SB, ^^^y /i^ 3 0 
SB, ^T/i^yi^/u*^^^^ h y r>A (7£3E 
30 (ft) ; f£fa p p£ : ^lz-^XOTP) 5 SBSriR-^ L/C/* 
55* (bl) Sr2B*Pfl^ttT^*ffliTL. $e>iC20fra«: 
«fU 8 0°C(C#rUL 1 ^ftfifLT^- Kfi^£r,^T 

U 37 • ^rn^Mc0 2jiffiit^^5S^f*^- : ?-^^- 

0»J 1 irf^^coga^* Lt, 7^y;u*/;^MLf: 0 

[0 0 5 6] #e>ixfcr^ y/u^/wi. fl-WKSfittiss 
1\ su»w«cj»#]«Lrv^o so 



